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The Preconstruction Division of the South Carolina Department of Transportation 
(SCDOT) utilizes a quality assurance review process to ensure consistent and on-going quality 
control has occurred during the production of design plans for transportation projects that are 
managed by the Preconstruction Division. The complexity and magnitude of state and federal 
design standards requires extensive quality control practices be maintained during the production 
of roadway design plans. Upon completion of the plans, the Roadway Design Support Section 
within Preconstruction provides quality assurance reviews of in-house and consultant prepared 
roadway design plans. The intent of these reviews is to verify that consistent and on-going 
quality control has occurred during the production of the plans and that statewide consistency 
with roadway designs has been achieved . 
2. Problem Statement 
Roadway design plans that are allowed to go to contract with poor quality create the 
potential to adversely impact the safety and operations of the roadway. Significant contract 
overruns and schedule delays may also be encountered. Poor quality also jeopardizes funding 
eligibility if the project is state and/or federally funded and the design plans do not adhere to the 
appropriate design standards. 
Allocating funds to train roadway design engineers is one essential component to 
achieving consistent quality during roadway plan production. Limited availability of training 
funds requires the training content to be highly effective to ensure a time effective and cost 
beneficial approach to training roadway design engineers. Attending ineffective training does 
• not promote enhancements to quality nor does it improve the capacity or capability of the 
2 
• workforce. The time lost attending ineffective training results in lowered roadway plan production efficiency and can negatively impact workforce morale by making employees feel as 
though they are not receiving adequate tools to perform their jobs with a high level of quality. 
No data has been compiled to identify categories of deficiency associated with the production of 
roadway design plans. The lack of data makes it difficult to identify training that is truly needed 
to improve quality. The data evaluated as part of this project will assist in determining the 
training needs for plan production staff. 
Achieving quality in design plays a critical role in SCDOT being able to meet our 
mission as defined in the South Carolina Code of Laws Section 57-1-30, which specifies that, 
"The goal of the department is to provide adequate, safe, and efficient transportation services for 
the movement of people and goods." In addition, the SCDOT Strategic Management Plan has 
• identified three (3) Critical Management Areas (CMA's) that are directly related to the 
implementation of improved quality and a well-trained workforce. (Reference Appendix A-
SCDOT Strategic Management Plan). The three (3) CMA's are: 
1. Workforce - Our employees are the foundation of SCDOT. 
2. Customer Service- Quality customer service is integral to the delivery of all 
SCDOT products and services. 
3. Transportation Systems & Infrastructure- The products that SCDOT is 
responsible for facilitating and delivering to our customers and public partners 






3. Data Collection 
Deficiencies with roadway design plans are documented during the quality assurance 
review by generating review comments using a comment review form. (Reference Appendix B 
-Quality Assurance Review Forms). The comment review form compiles all of the review 
comments into one written document and serves as correspondence between the quality 
assurance review staff and the plan production staff. Quality assurance review comments are 
generated for in-house and consultant prepared roadway plans for projects managed by the 
Preconstruction Division. A quality assurance review is conducted on roadway design plans at 
the following phases of plan development: 
Right-Of-Way Plans 
This set of plans is utilized to obligate funds for the acquisition of property that is 
necessary to construct and maintain the project. Significant roadway design 
details are finalized and only minor roadway design adjustments should be 
required beyond this phase of plan development. These plans do not include 
construction quantities. 
Construction Plans 
This set of plans is utilized to obligate funds for the construction of the project. 
All design details are finalized and the quantities to construct the project are 





The comments generated by the quality assurance reviews are electronically archived 
within the Roadway Design Support Section in accordance with SCDOT retention policies. The 
comment review forms for calendar year 2012 will serve as the source of data to determine the 
categories with the highest frequency of plan production deficiencies. 
The comments generated by the quality assurance review process were categorized into 
the following two (2) major areas: 
1. Comments for plans developed by SCDOT in-house production staff. 
2. Comments for plans developed by SCDOT consultants. 
Within ,each of the above major areas, the following project classifications were 
established to allow the data to be compared using projects with similar scopes of work: 
1. Bridge replacement with roadway approaches- a project with a primary 
scope of replacing or improving a bridge. Roadway design is generally 
limited to the minimum amount of roadway approach work necessary to 
tie the bridge improvements back into the existing roadway. 
2. Enhancement- a project with a primary scope of adding aesthetic 
improvements to a roadway. This generally involves adding landscaping, 
pedestrian accommodations, bicycle accommodations, on-street parking, 
and other context sensitive solutions to enhance downtown settings. 
3. Interstate/Interchange improvement- a project with a scope to construct, 





4. Intersection improvement- a project with a primary scope of improving 
safety and operations of an intersection and is generally limited to the 
minimum amount of roadway design work necessary to tie-in the 
intersection improvements to the existing roadway. 
5. Roadway widening- a project with a primary scope of improving capacity 
of an existing roadway facility by adding travel lanes. 
Within each project classification, the following categories of deficiencies were 
established to allow the data to be processed. These categories correlate to roadway design 
features that are essential to achieve good quality: 
1. Plan Appearance - the overall appearance of the plans in accordance with 
SCDOT plan preparation practices. This category includes significant 
plan appearance items such as missing plan sheets, incorrect versions of 
plan sheets, omission of critical notes (e.g., superelevation transition labels 
on cross sections), and other plan appearance items critical to accurately 
construct the design. Consistent presentation of information allows our 
customers to efficiently identify plan details. 
2. Construction Quantities- the estimated quantities of the items needed to 
construct the project. These quantities are utilized to create internal cost 
estimates for the construction costs and are used for bidding. Accurate 
quantity calculations allow SCDOT to closely estimate project costs and 
avoid construction change orders due to inadequate quantities . 
6 
---------------------------------------------------------------------------------------------
• 3. Design Criteria a. Design Speed 
b. Horizontal Alignment 
c. Vertical Alignment 
d. Superelevation 
e. Sight Distance 
f. Widths (Travel Lane/ Auxiliary Lane/Shoulder) 
g. Vertical Clearance 
• h. Cross Slopes 1. Roadside Safety 
J. Pedestrian and Bicycle Accommodations 
k. Right-Of-Way 
4. Americans with Disabilities Act (ADA) Compliance- the adherence to 
federal requirements concerning accommodations for persons with 
disabilities. Conformance to these requirements is essential to obtain 
compliance with federal requirements and to avoid extensive 
modifications after construction of the project has been completed. 
A variety of Pareto charts were utilized to compile the data into a visual format for 





of the deficiencies identified during the quality assurance review process. Right-Of-Way plans 
for interstate/interchange improvements and construction plans for roadway widening were 
eliminated from the data collection due to having only one (1) project each as the source of data. 
In-House and Consultant projects were combined when there were less than ten (10) projects 
within the project classification. The categories of deficiencies are identified on the vertical axis 
and the frequency, specified in percentage of plans, is identified on the horizontal axis. The 
number of projects is specified in parentheses adjacent to the production source of the plans, In-
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4 . Data Analysis 
The following categories of deficiency were reflected in the data as consistently high: 
• Computation of quantities 
• Plan appearance 
• Right-Of-Way 
The lack of consistent classroom training is reflected within the data by the high 
frequency of plan deficiencies in these categories. Numerous classroom training opportunities 
are available from the National Highway Institute (NHI) and other reputable resources 
concerning the principles and application for roadway design criteria; however, there are no 
classroom training opportunities for production staff concerning plan appearance, quantity 
computation guidance, or proper right-of-way verification procedures. Much of the training on 
these categories is obtained from peers through on-the-job training (OJT), which is subject to 
inconsistency since the source and content of the training can vary based upon personal 
expenences. 
Enhancement projects, which are generally focused on improvements to walking, 
bicycling, and landscaping, displayed a high frequency of deficiencies with ADA compliancy. 
Training opportunities for ADA compliancy have been offered on a limited basis in the past; 
however, the training typically does not focus on the technical implementation of accessibility 
guidelines. SCDOT utilizes the United States Access Board's Revised Draft Guidelines for 
Accessible Public Rights-of-Way, November 23,2005 (commonly referred to as PROWAG) for 
the technical implementation of accessibility requirements. Additional classroom training from 
12 
• outside resources will be required to educate plan production staff on the specialized requirements found in PROW AG to ensure roadway design plans accommodate users with 
disabilities. 
Intersection improvement projects and roadway widening projects reflected deficiencies 
with most categories, with right-of-way and design speed having a high frequency of 
deficiencies. As previously noted, right-of-way is a category that currently has no specific 
training. Selecting the proper design speed is also a category that has no training since selecting 
the proper design speed is generally a discretionary decision by plan production staff. Once 
selected, the design speed needs to be consistently applied to the roadway design features within 
the project. Inconsistent application of design speed is a quality control issue that requires 
attention at the production level. Information concerning design speed selection will be 
• enhanced in the upcoming revision to the SCDOT Highway Design Manual and associated 






5. Implementation Plan 
The following actions will be required to fully implement the goal of identifying and 
implementing targeted training to improve the quality of roadway design plans. The responsible 
person or entity, timeframe for completion, and anticipated costs are identified with each action 
item . 
../ Finalize the content of the revised SCDOT Highway Design Manual. 
• Responsible Entity- Roy Jorgensen Associates, Inc. (RJA) with oversight by 
SCDOT and the Federal Highway Administration (FHW A) 
• Anticipated Completion Date - September 2013 
• Anticipated Costs- $277,400 
The South Carolina Department of Transportation secured a contract in 2011 with Roy 
Jorgensen Associates, Inc. to update the SCDOT Highway Design Manual. The content of the 
Manual needs to provide additional guidance for plan appearance guidelines, computation of 
construction quantities, compliance with right-of-way verification procedures, and ADA 
compliancy. The Manual will incorporate updated design guidance for pedestrian and bicycle 
design from the American Association of State Highway and Transportation Officials 
(AASHTO), recognized by FHW A as an authoritative source of design guidance . 
../ Develop training modules for each chapter of the SCDOT Highway Design Manual. 
• Responsible Entity- RJA with oversight by SCDOT and the FHW A 
14 
• • Anticipated Completion Date - September 2013 • Anticipated Costs- $68,400 
As part of the contract to update the SCDOT Highway Design Manual, RJA was tasked 
with creating training modules for each chapter of the new Manual. 
./ Begin hosting training sessions for in-house and consultant staff using the findings of the 
data to determine the priority of the training modules that will be offered. 
• Responsible Entity - SCDOT Roadway Design Support Office 
• Anticipated Completion Date- February 2014 
• Anticipated Costs - no cost to SCDOT. The training will be conducted by 
• employees from the Roadway Design Support Office. 
• 
This training will utilize the training modules that were developed by RJA as part of the 
contract to revise the SCDOT Highway Design Manual. The training modules will provide a 
basic overview of the topics and will need to be supplemented by more focused training as noted 
in the following action. Based on the findings of the data, priority will be given to training plan 
production staff in the categories of plan appearance, construction quantity computation, and 
right-of-way verification . 
./ Coordinate with outside training sources to develop and host training using the findings 





• Responsible Entity- SCDOT Preconstruction Support Training Office will 
handle the administrative and contractual components with curriculum 
development by the SCDOT Roadway Design Support staff. 
• Anticipated Completion Date - March 2014 
• Anticipated Costs- Approximately $300 per student for 2 day class. 
The SCDOT Preconstruction Support Training Office has previously secured contracts 
with outside resources to offer targeted training for various design disciplines within SCDOT. 
Classroom training will be sought out to address plan appearance, construction quantity 
computation, right-of-way verification, and ADA compliancy. Information concerning roadway 
design criteria will also be provided to ensure that plan production staff continues to stay abreast 
of the most current design guidance adopted by SCDOT . 
./ Conduct annual meetings to evaluate quality trends with SCDOT management level 
production staff. 
The goal of this meeting will be to notify SCDOT management level production 
engineers of trends associated with the quality of roadway design plans, jointly identify training 
needs, and receive open feedback on standards, policies, and guidelines used by roadway design 
engmeers. 
• Responsible Entity - SCDOT Roadway Design Support Office 
• Anticipated Completion Date- Occur annually beginning in Fall 2013 
• Anticipated Costs- no cost to SCDOT . 
16 
• The above action items will be integrated into the routine workflow of the groups identified with responsibility for implementation. The SCDOT Roadway Design Support Office 
has contractual authority over the initiative to revise the SCDOT Highway Design Manual and 
prepare the training modules for each chapter. Staff members of the SCDOT Roadway Design 
Support Office currently have job responsibilities to assist with training SCDOT staff in areas of 
roadway design. Implementation of the aforementioned action items will allow staff members of 
the SCDOT Roadway Design Support Office to better fulfill their responsibilities associated with 
training. Communication between the SCDOT Roadway Design Support Office and SCDOT 
management level production engineers will be maintained by way of the annual meeting to 
ensure the training being offered is meeting customer expectations. 
Lack of targeted training is only one potential reason for poor quality to manifest within 
• roadway design plans. SCDOT management level production engineers will need to monitor 
their workforce capacity and capability to determine if training is the only factor impacting the 
• 
quality of their products. Establishing effective internal quality control measures will be a 
critical step to ensuring overall quality is achieved while producing roadway design plans. The 
ability of the data to quantify poor quality trends will provide valuable information for SCDOT 
management level production engineers to target production issues within their areas of 
responsibility. 
The clarity and accuracy of written policies, guidelines, standards, and procedures also 
plays a significant role in achieving a high quality set of design plans. Lack of written guidance 
can result in inconsistent application of standards. Poorly written guidance that is inaccurate, 





6. Evaluation Method 
Revisions will be implemented to procedures utilized by the Roadway Design Support 
Office to track quality assurance review comments in order to ensure roadway design trends can 
be continuously monitored. Roadway Design Support Staff will be trained to categorize and 
compile quality assurance review comments so that negative trends with quality are identified. 
Categories of deficiencies will be compiled using a variation of Pareto charts to enable the data 
to be easily reviewed during the annual meeting with SCDOT management level plan production 
staff. 
7. Summary and Recommendation 
Classroom training for roadway design engineers generally focuses on the roadway 
design criteria required to accomplish the scope of the project. Classroom training does not 
emphasize the importance of plan appearance, accurate construction quantities, and verification 
of right-of-way in accordance with SCDOT practices. The high frequency of plan deficiencies in 
these categories supports increased training for plan production staff to assist with improving the 
quality of plans. 
Providing effective training will allow plan production staff to have the knowledge to 
implement quality designs; however, training alone will not fully address all potential factors that 
negatively impact the frequency of plan deficiencies. Workforce capability and capacity will 
require constant evaluation by management to ensure obstacles to quality are addressed in a 
timely manner. 
The training initiatives identified in this report will be implemented and data will be 
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• Roadway Widening 
• 
• 
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D
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u
a
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n
ce
 R
e
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e
w
 C
o
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R
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o.
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U
S 
2
1 
B
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te
. 
N
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e:
 
B
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y 
S
tr
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t 
F
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e 
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36
93
9A
 
B
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 D
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ip
ti
on
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S
ub
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d 
B
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C
on
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lt
an
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R
ev
ie
w
ed
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R
W
 
. R
ev
ie
w
C
om
pl
et
io
n 
D
at
e:
 ·
 "1
1
1/
30
/1
2 
S
e
ct
io
n
 I 
.. 
. 
. 
. . 
. ,, 
N
o
. 
.R
e
vi
e
w
e
r 
D
w
g
. 
C
O
M
M
E
N
T
 
R
E
S
P
O
N
S
E
 
S
T
A
T
U
S
 
N
o
. 
•.
 
,. 
1 
R
K
 
IL
1 
R
ef
er
 to
 H
O
M
 F
ig
ur
e 
34
.1
 B
 r
eg
ar
di
ng
 s
he
et
 o
rd
er
. 
P
la
ce
 
ro
ad
w
ay
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tr
uc
tu
re
 s
he
et
s 
pr
io
r 
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 t
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 e
ro
si
on
 c
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tr
ol
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la
ns
. 
(In
 r
es
po
ns
e 
to
 p
re
vi
ou
s 
co
m
m
e
n
t #
19
).
 R
ec
om
m
en
d 
2 
R
K
 
1 
up
da
tin
g 
tr
af
fic
 d
at
a 
pa
st
 2
01
2/
20
32
. 
T
h
e
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a 
cu
rr
en
tly
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ow
n 
w
ill
 b
e 
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ns
id
er
ed
 o
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ol
et
e 
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te
r 
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e 
fir
st
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f t
he
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ea
r.
 
T
o 
be
 c
on
si
st
en
t,
 r
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om
m
en
d 
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ow
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pe
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le
va
tio
n 
on
 
R
ef
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en
ce
 D
at
a 
S
he
et
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s 
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pe
rc
en
ta
ge
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r 
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th
er
 h
av
in
g 
3 
R
K
 
5A
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 o
f f
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no
t 
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th
. 
C
ur
ve
s 
15
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nd
 S
C
 1
70
 C
ur
ve
 1
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re
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n 
w
ith
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f f
t.
/f
t.
 w
hi
le
 C
ur
ve
 1
7 
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ho
w
n 
as
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pe
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en
ta
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. 
P
ro
vi
de
 d
es
ig
n 
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ee
ds
 f
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ll 
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de
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ds
 o
n 
ty
p
ic
al
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ec
tio
n 
4 
R
K
 
M
ul
tip
le
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ee
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. 
D
es
ig
n 
cr
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 c
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s
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de
s
, e
tc
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n 
ne
t.
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ed
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ou
t d
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ig
n 
sp
ee
ds
. 
(In
 r
es
po
ns
e 
to
 p
re
vi
ou
s 
co
m
m
e
n
t #
26
).
 
M
in
im
um
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ra
de
 f
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5 
R
K
 
35
 
ur
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n 
ar
te
ria
ls
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til
iz
in
g 
cu
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 a
nd
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ut
te
r 
is
 0
.3
%
 (
H
O
M
 F
ig
ur
e 
21
.3
8
).
 S
ee
 p
ro
fil
e 
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r 
S
C
 1
70
. 
D
es
ig
ne
rs
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ho
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d 
en
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 p
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pe
r 
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t t
he
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 o
f t
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oj
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n 
U
S
 2
1
. 
T
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 s
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at
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n 
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r 
C
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 1
7 
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S
 2
1)
 
6 
R
K
 
17
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61
 
sh
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e 
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te
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th
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t 
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ss
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m
al
 c
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w
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h 
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27
2+
00
. 
U
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o
f t
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e 
pr
oj
ec
t 
en
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. 
{In
 r
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po
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e 
to
 p
re
vi
ou
s 
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m
m
e
n
t #
30
).
 
E
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e 
pa
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m
en
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7 
R
K
 
3-
3F
 
de
si
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re
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 a
nd
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pp
ro
ve
d 
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e 
S
C
O
O
T
 S
ta
te
 
P
av
em
en
t 
D
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ig
n 
E
ng
in
ee
r.
 
P
ro
vi
de
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al
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tio
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nd
 c
ro
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ll 
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8 
R
K
 
M
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tip
le
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on
 p
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pr
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et
s.
 
E
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l 
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oa
d 
m
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nt
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 f
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 m
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e 
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m
m
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R
K
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S
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 p
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m
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C
om
m
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m
it
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U
m
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R
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 N
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 Y
et
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m
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 3
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 =
R
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ve
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 N
ot
ed
; 4
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C
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P
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 4
 
' 
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ra
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e
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w
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R
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.
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10
 
R
K
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ra
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S
ev
er
al
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sh
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 p
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O
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11
 
R
K
 
4
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8
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a
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D
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P
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at
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 p
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ct
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W
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 D
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 D
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 d
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 p
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m
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R
K
 
M
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w
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 R
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W
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 D
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R
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 D
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m
at
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 p
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13
 
R
K
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C
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es
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ht
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f-
w
ay
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rip
 m
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. 
(In
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to
 p
re
vi
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m
m
e
n
t #
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).
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14
 
R
K
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C
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ic
ab
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 i
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m
at
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n 
on
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ef
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 D
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S
h
e
e
t 
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O
M
 
S
ec
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B
 1
99
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R
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P
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 s
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 f
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pe
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 f
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w
 r
iQ
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f-
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ay
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11
 ).
 
16
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K
 
16
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7 
P
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 c
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r 
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ng
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s 
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16
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d 
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17
 
R
K
 
7
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P
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de
 c
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n 
no
te
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n 
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ic
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 p
la
n 
sh
ee
ts
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r 
S
C
 1
70
 (
IB
 1
99
7-
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).
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R
K
 
M
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le
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 r
es
po
ns
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 p
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ou
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m
m
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).
 
P
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 p
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n 
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19
 
R
K
 
10
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La
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l 
le
ft 
tu
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 l
an
e 
w
id
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 s
he
et
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10
/1
1 
an
d 
17
. 
17
 
20
 
R
K
 
11
' 1
7 
La
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l t
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n 
sh
ee
t 
11
 a
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 1
7
. 
21
 
R
K
 
16
 
E
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e 
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te
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tio
n 
si
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t 
di
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an
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 a
t 
M
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sh
 R
oa
d 
an
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R
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t 
R
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d
. 
R
em
ov
e 
po
rt
io
ns
 o
f p
ro
fil
es
 n
ot
 in
cl
ud
ed
 in
 t
hi
s 
pr
oj
ec
t. 
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R
K
 
M
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le
 
D
es
ig
ne
rs
 s
ho
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d 
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t 
no
t t
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be
g
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/e
nd
 p
ro
je
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 in
 t
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m
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o
f v
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al
 c
ur
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s
. 
23
 
R
K
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P
ro
vi
de
 V
P
C
N
P
T
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ta
tio
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le
va
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 f
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 G
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w
n 
D
riv
e
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at
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1 
=
C
om
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en
t S
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m
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d;
 2
 =
U
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ve
d;
 3
 =
R
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ol
ve
d,
 N
ot
 Y
et
 I
m
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em
en
te
d;
 3
.5
 =
R
es
ol
ve
d 
as
 N
ot
ed
; 4
 =
C
lo
se
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I 
P
ag
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of
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P
re
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n
st
ru
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n
 S
u
p
p
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R
o
a
d
w
a
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D
e
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n
 
Q
u
a
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A
ss
u
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n
ce
 R
e
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e
w
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o
m
m
e
n
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S
e
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. 
., 
., 
N
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R
e
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e
w
e
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D
w
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C
O
M
M
E
N
T
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E
S
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O
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S
E
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S
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A
T
U
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N
o
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24
 
R
K
 
35
 
T
he
 E
nd
 C
on
st
ru
ct
io
n 
no
te
 o
n 
pr
of
ile
 s
he
et
 3
5 
is
 c
ho
pp
ed
 
of
f. 
C
le
ar
ly
 s
ho
w
 E
nd
 C
on
st
ru
ct
io
n 
no
te
. 
T
he
 w
es
t 
bo
un
d 
la
ne
s 
al
on
g 
U
S
 2
1 
ap
pe
ar
 to
 s
hi
ft
 n
e
a
r 
25
 
B
N
, J
L 
7
,8
 
S
ta
tio
n 
31
4+
00
 a
nd
 c
ar
ry
 t
hr
u 
th
e 
U
S
 2
1 
an
d 
P
ol
k 
S
tr
ee
t 
In
te
rs
ec
tio
n.
 
It 
is
 u
ns
ur
e 
th
e 
pu
rp
os
e 
o
f t
hi
s 
sh
ift
 w
ith
 a
 5
 
fe
et
 m
ed
ia
n 
sh
ow
n 
fo
r 
th
e 
du
al
 le
ft 
tu
rn
 l
an
es
. 
In
 r
ef
er
en
ce
 t
o 
th
e 
ty
pi
ca
l 
se
ct
io
ns
, 
S
C
O
O
T
 R
oa
d 
D
at
a 
S
er
vi
ce
s 
re
co
gn
iz
es
 t
he
 f
un
ct
io
na
l 
cl
as
si
fic
at
io
n 
o
f 
U
S
 2
1 
(B
ou
nd
ar
y 
S
tr
ee
t)
 a
nd
 S
C
 1
70
 (
R
ob
er
t 
S
m
al
ls
 P
ar
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ay
) 
as
 
26
 
B
N
, 
JL
 
T
yp
ic
al
 
U
rb
an
 A
rt
er
ia
ls
. 
In
 a
cc
or
da
nc
e 
w
ith
 c
ur
re
nt
 S
C
O
O
T
 d
es
ig
n 
gu
id
el
in
es
, u
rb
an
 a
rt
er
ia
ls
 s
ho
ul
d 
be
 d
es
ig
ne
d 
w
ith
 a
 la
ne
 
w
id
th
 o
f 
12
'. 
R
ef
er
 to
 S
C
O
O
T
 H
ig
hw
ay
 D
es
ig
n 
M
an
ua
l 
F
ig
ur
e 
21
.3
A
 f
or
 g
ui
da
nc
e
. 
N
o 
de
si
gn
 e
xc
ep
tio
ns
 w
er
e 
su
bm
itt
ed
 f
or
 th
is
 c
on
tr
ol
lin
q 
fa
ct
or
. 
T
he
 g
eo
m
et
ri
c 
de
si
gn
 o
f t
he
 i
nt
er
se
ct
io
n 
a
t 
U
S
 2
1 
an
d 
S
C
 
17
0 
sp
ec
ifi
es
 d
ou
bl
e 
le
ft 
an
d 
rig
ht
 tu
rn
 l
an
es
. 
V
er
ify
 t
ha
t 
th
e 
tu
rn
in
g 
ra
di
i 
an
d 
w
id
th
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f t
he
 r
ec
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vi
ng
 l
an
es
 w
ill
 
27
 
B
N
, J
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m
m
od
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a 
W
B
-6
2 
an
d 
S
U
 d
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n 
ve
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e 
tu
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m
ul
ta
ne
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y 
w
ith
ou
t 
en
cr
oa
ch
m
en
t 
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to
 t
he
 a
dj
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en
t 
tr
av
el
 l
an
e.
 
A
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o
, 
12
 f
ee
t 
la
ne
 w
id
th
s 
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e 
th
e 
m
in
im
um
 
de
si
re
d 
fo
r 
du
al
 l
ef
t a
nd
 r
ig
ht
 tu
rn
 l
an
es
. 
S
ee
 S
C
O
O
T
 
H
ig
hw
ay
 D
es
ig
n 
M
an
ua
l s
ec
tio
n 
15
.5
.4
 fo
r 
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id
an
ce
. 
(In
 r
es
po
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e 
to
 p
re
vi
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s 
co
m
m
e
n
t #
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).
 
D
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ta
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n 
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e 
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de
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o
f 2
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fe
et
 b
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n 
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e 
fa
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T
D
 
M
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 f
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pp
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tu
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s 
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te
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lly
 p
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d 
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tio
n 
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s.
 C
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rd
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at
e 
w
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 E
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 d
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m
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e 
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he
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s 
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(In
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e 
to
 p
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m
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e
n
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1 
). 
1 0
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D
 
M
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 b
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A
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H
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O
 B
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G
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m
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20
m
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de
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(In
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 p
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ou
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m
m
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n
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N
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en
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s 
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 m
ee
tin
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m
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 f
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e 
11
, 2
01
2
. 
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H
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 b
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w
 
m
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 b
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 f
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id
e 
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A
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or
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S
C
O
O
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R
M
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. 
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=
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d;
 3
 =
R
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d,
 N
ot
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m
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 =
R
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ot
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P
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D
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